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The Lay Care-Giving for Adults Receiving Dialysis (LC-GAD)
was developed using qualitative and quantitative approaches
to systematically measure the breadth and quantity of
caregiver activities. The reliability and validity of these
evaluations was tested on a sample of 447 Canadian family
members and friends who cared for adults on dialysis. Factor
analysis was performed independently assessing two
components. The first measured the abstract, cognitive work
of care-giving (Think-LC-GAD) which included the subscales
of appraisal, advocating, coaching, juggling and routinizing.
These five factors explained two-thirds of the total variance
of the Think-LC-GAD. The second component measured the
concrete tasks of care-giving (Task-LC-GAD) which included
providing transportation, performing dialysis, personal
hygiene, diet, symptom relief, comfort measures and
teaching self-care. These seven factors explained seven-
eights of the total variance in the Task-LCGAD. Test-retest
reliability of these two components had significant
correlation coefficients. The validity of the Think- and Task-
LC-GADs showed positive correlations between themselves
and the perceived burden of care-giving, the trait of
conscientiousness and self-reported self-care abilities.
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Adults receiving dialysis treatments for chronic kidney
disease (CKD) often require the support of family members
and friends to manage their illness and medical treatments at
home. Although home dialysis regimens are ostensibly self-
care treatments that can be performed fairly independently,
research suggests that family members and/or friends often
assume some, if not total, responsibility for care associated
with these procedures.1 Furthermore, adults receiving dialysis
treatments in a hospital or a clinical setting often require
assistance at home, and care-givers may take on additional
duties the individuals on dialysis performed previously.2,3
Research that has examined care-giving for adults
receiving dialysis has primarily focused on the emotional
and psychosocial consequences. Consideration of these
consequences began to emerge in the literature shortly after
the advent of dialysis as a long-term therapy for CKD.
Research published in the 1970s and 1980s identified
problems such as decreased socioeconomic status, commu-
nication problems, restricted social activity, and submergence
of care-giver needs and patient control over family mem-
bers.4–6 For example, 81% of care-givers of adults on home
dialysis who participated in a national survey reported that
they were forced to reduce outside activities as a result of
dialysis responsibilities.7 In another study, spouses reported
role change and role stress as they often assumed their
partners’ role responsibilities.8
Recent literature has continued to focus primarily upon
the subjective impact and burden of care-giving. For
example, White and Greyner3 found that partners reported
that dialysis had a negative impact on their lives including
social and role changes, fatigue, and negative reactions to
their partners’ situations. Dunn et al.9 reported that 24% of
spouses caring for partners on ambulatory peritoneal dialysis
perceived their quality of life as fair to poor.
Reliable and valid, norm-referenced, research measures
have been developed and used to examine care-giver burden
and strain, capturing the important emotional consequences
of undertaking the care-giving role.10,11 However, researchers
have not systematically described the quality and quantity of
care-giving activities provided by care-givers of adults on
dialysis. Nor have they adequately described the knowledge,
skills, and abilities that care-givers require.1 Our previous
qualitative research indicates that care-givers develop a rich
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repertoire of knowledge and skills directly related to
managing the illness and its treatment, as well as supporting
their family member in managing the demands of kidney
failure and dialysis.1 However, further research is required to
determine the frequency with which specific care-giving
activities are undertaken and to examine relationships among
care-giving activities and other variables such as care-giver
burden and self-care. There is an urgent need to develop a
research measure for this purpose so that researchers can
systematically measure the breadth and quantity of care-giver
activities independent of the emotional impact. Knowledge of
the breadth and quantity of activities will inform the content
of our psycho-educational interventions to prepare and
support care-givers. To address the need for such a research
measure, we developed and tested a new measure of Lay
Care-Giving for Adults receiving Dialysis (LC-GAD) to
quantify the breadth and frequency of care-giving activities
carried out by individual adult family members and friends
who provide care to adults on dialysis.
RESULTS
The LC-GAD was tested and finalized with a convenience
sample of 447 Canadian care-givers of adults receiving
dialysis treatments for chronic kidney disease, representing a
37% response rate. Participants’ ages ranged from 18 to 92
years with a mean of 58.8 (SD¼ 14.3 years); 73% were
women. Participants had cared for their relative or friend on
dialysis for an average of 3.1 years (SD¼ 3.1 years). Almost
half indicated that they themselves had at least one physical
and/or mental health impairment. The number of medica-
tion types reportedly taken by participants ranged from none
to 13 with a mean of 2.3 (SD¼ 2.9). Caregivers reported that
their individual care recipients were receiving hospital
hemodialysis (65%), night-cycler peritoneal dialysis (16%),
ambulatory peritoneal dialysis (8%), and self-care hemodia-
lysis (2%). Nine percent failed to specify the dialysis
modality.
The final version of the LC-GAD consists of 41 items
measuring care-giving activities, each of which is arranged on
a five-point Likert scale including ‘never’, ‘rarely’, ‘sometimes’,
‘quite frequently’, and ‘nearly always’. The LC-GAD consists
of two parts. The first, named the Think LC-GAD, is deemed
to measure the more abstract, cognitive aspects of care-
giving.1 As depicted in Table 1, it is comprised of 27 items
with five subscales. The first, 10-item subscale measures
‘appraisal’, which captures activities pertaining to maintain-
ing surveillance of the person under care, evaluation, and
problem-solving. The second, six-item subscale measures
‘advocating’ or speaking on behalf of the care recipient. The
third, four-item subscale measures ‘coaching’—encouraging
the care recipient to perform his or her own self-care,
including adherence to the prescribed medical regimen. The
fourth, three-item subscale measures ‘juggling’—the process
of keeping more than one valued activity in progress at the
same time, and the fifth, four-item subscale measures
‘routinizing’—the process of establishing a streamlined
course of action developed over time and generally followed
regularly. Table 1 depicts the full Think-LC-GAD with the
items arranged by subscale. The five subscales explained 67%
of the variance in participants’ responses. The overall
Cronbach’s alpha was 0.95 and the Cronbach’s alphas for
all of the subscales exceeded 0.70.
The second part of the LC-GAD—named the Task-LC-
GAD—measures the more readily observable, concrete tasks
of care-giving for an adult on dialysis. As depicted in Table 2,
it is comprised of seven, two-item subscales measuring tasks
commonly reported by adult care-givers of dialysis patients.11
The seven subscales explained 83% of the variance in
participants’ responses. The overall Cronbach’s alpha was
0.83, whereas the Cronbach’s alphas for each of the two-item
task subscales were all equal to or greater than 0.70.
Test–retest reliability of the Think- and Task-LC-GADs
was supported with coefficients of 0.80 (P¼ 0.000) and 0.76
(P¼ 0.000), respectively. Tests for convergent and divergent
validity for the Think- and Task-LC-GADs were carried out
by examining the predicted relationships between the Think-
and Task-LC-GADs and participants’ responses on estab-
lished survey measures. Table 3 depicts these correlations
including the hypothesized relationships among the paired
measures. The individual hypotheses were derived from the
research team’s previous work12,13 and the Self-Care Deficit
Theory.14
Overall, the convergent and discriminant validity of the
Think- and Task-LC-GADs were supported by the correla-
tions observed between the two parts of the new research
measure and the established research measures. As hypothe-
sized, there were positive relationships between the Think-
LC-GAD (cognitive work of care-giving) and the perceived
burden of care-giving (The Zarit Burden Interview; ZBI), the
Revised Measure of Dependent-Care Agency (RDCAS);15
two personality traits – openness and conscientiousness,
self-care agency (the Appraisal of Self-Care Agency Scale),
and self-care (the Universal Self-Care Inventory; SCI). As
hypothesized, there were also positive relationships between
the Task-LC-GAD (concrete tasks of care-giving) and the
perceived burden of care-giving (ZBI), the measure of
dependent-care agency (RDCAS) and conscientiousness.
We had designed the Think- and Task-LC-GADs to be
relatively free of trait neuroticism and social desirability
response. This was largely supported by our findings in that
there was no relationship between the Think-LC-GAD paired
with neuroticism and social desirability response.16 There
was a small, negative relationship between neuroticism and
the Task-LC-GAD; care-givers who reported more neuroti-
cism reported performing fewer care-giving tasks. There was
no relationship between the Task-LC-GAD and social
desirability. In contrast, the perceived burden of care-giving
(ZBI) was moderately correlated with neuroticism and
exhibited a small correlation with social desirability response.
Finally, Table 4 depicts the results of descriptive statistics
(nonstandardized) for the final Think- and Task-LC-GADs
and all of the established research measures. Overall,
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participants reported that they performed high levels of the
cognitive work of care-giving and moderate levels of care-
giving tasks. Women reported higher scores on both the
Think- and Task-LC-GADs. Caregivers who were married or
living with someone reported higher scores as did persons
who reported providing care over a longer period of time.
DISCUSSION
Overall, the research findings offer preliminary support for
the reliability and validity of the Think- and Task-LC-GADs
in an English-speaking population. Further testing of the
reliability, validity, and value of the Think- and Task-LC-
GADs is both warranted and required. The 37% response
rate, although partly attributable to the two-step ethical
recruitment process that was followed in recruiting sample
participants, deserves comment. It could be that participants
who perceived more or less stress and burden may have been
more or less likely to participate. Future testing of the
measures should focus on establishing normative data in
varying subgroups of care-givers. For example, one would
anticipate that care-givers of adults on home dialysis may
report higher scores on the Task-LC-GAD. Missing data on
the surveys was minimal and no consistent pattern was
discernable, suggesting that there were no particularly
problematic items in either the LC-GADs or the established
research measures.
The Think- and Task-LC-GADs can be completed in
15 min by individuals with a primary level of education and
used to record the natural history of care-giving behaviors
over time. And the measures and their subscales appear to be
feasible and practical for use in testing clinical interventions
and/or health services implemented to support care-giving.
Used in concert with measurement of care-giver burden, the
Think- and Task-LC-GADs will contribute to a richer,
quantifiable understanding of the experience of adult care-
givers who provide care for adult family members or friends
who are receiving dialysis treatments for CKD. Combined
with other available research measures, the LC-GADs will
Table 1 | Factor loading for Think-LC-GAD (27-items), extracted by principal components with orthogonal (Varimax) rotation
Factora
Descriptor Items 1 2 3 4 5 h2 b
Appraisal I assess when his/her needs exceed my caregiving 0.72 0.61
I determine when he/she is getting worse 0.70 0.65
When necessary, I figure out another way to give care 0.70 0.59
I evaluate his/her comfort level 0.68 0.39 0.67
I evaluate his/her medical condition 0.66 0.34 0.62
I assess when he/she needs me 0.66 0.39 0.64
I determine when he/she needs professional health services 0.64 0.44 0.66
I evaluate his/her response to medications 0.61 0.39 0.59
I solve problems 0.60 0.33 0.53
I watch him/her closely 0.49 0.49 0.57
Advocating I am the ‘go between’ with professional caregivers (doctors, nurses, dietitians,
others)
0.84 0.83
I negotiate with professional caregivers (doctors, nurses, dietitians, others) 0.33 0.83 0.84
I speak on his/her behalf 0.33 0.78 0.75
I deal with professional caregivers (doctors, nurses, dietitians, others) 0.31 0.74 0.71
I coordinate appointments 0.63 0.33 0.66
I stand up for his/her rights 0.37 0.55 0.34 0.58
Coaching I encourage him/her to follow the doctor’s orders 0.73 0.65
I encourage him/her to look after his/her health 0.73 0.60
I am ‘there’ for him/her 0.72 0.57
I do things to make him/her feel valued 0.64 0.33 0.55
Juggling I rearrange my routine 0.86 0.87
I rearrange my responsibilities 0.83 0.82
I juggle activities in my life 0.73 0.71
Routinizing The person I look after and I look for the simplest way to do things 0.78 0.73
I look for the easiest way to do things 0.77 0.68
The person I look after and I do things to develop a routine 0.30 0.71 0.67
I do things to develop a routine 0.34 0.38 0.53 0.61
Initial Eigenvaluesc 11.5 2.24 1.78 1.34 1.08
Rotation sum of
squares
5.12 4.36 3.19 2.65 2.62
Variance explained,
%
18.96 16.16 11.83 9.80 9.71
Cronbach’s alpha 0.91 0.92 0.78 0.88 0.82
Bold type indicates primary factor loading for each item (40.40).
Cronbach’s a reported for primary loadings.
aFactor=loaded factors. Factor 1=appraisal; factor 2=advocating; factor 3=coaching; factor 4=juggling; factor 5=routinizing. Factor loadingo0.30 not shown.
bh2=extraction communalities (row sum of squared loadings).
cEigenvalues=prerotation sum of squared loadings.
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facilitate the development of mid-range theory that accounts
for the interplay of care-giver activities and care-giver
burden, and the interplay among patient self-care, self-care
of the care-giver, and care-giving.
We believe that, with modest modification and subsequent
testing, the Think- and Task-LC-GADs could be used to
generate a norm-referenced measure of the self-care of adults
receiving dialysis treatments for CKD; no such measure
presently exists. Similarly, with modest modification and
subsequent testing, the Think- and Task-LC-GADs and
their subscales could be used to examine adult care-giving
activities associated with other chronic illnesses asso-
ciated with CKD, such as diabetes and hypertension. The
constructs captured by the Think- and Task-LC-GADs have
been associated with care-giving for other chronically ill
populations.17
Table 2 | Factor loading for the 14-item task-LC-GAD extracted by principal components and rotated by Equamax with Kaiser
normalization
Factorsa
Descriptor Items 1 2 3 4 5 6 7 h2 b
Providing transportation I provide transportation 0.90 0.87
I arrange transportation 0.87 0.85
Performing dialysis I perform dialysis 0.91 0.84
I take care of dialysis equipment 0.91 0.84
Personal hygiene I help with toileting 0.85 0.80
I help with bathing 0.80 0.78
Diet I prepare meals according to the prescribed diet 0.86 0.82
I evaluate what he/she eats 0.82 0.80
Symptom relief I provide measures to relieve medical symptoms 0.82 0.87
I provide pain-relief measures 0.39 0.77 0.85
Comfort measures I provide emotional support 0.90 0.86
I provide comfort measures 0.33 0.77 0.78
Teaching self-care I show him/her how to do medical treatments 0.85 0.80
I teach him/her to take care of his/her health 0.81 0.78
Initial Eigenvaluesc 4.68 1.74 1.38 1.28 1.02 0.85 0.58
Rotation sum of squares 1.71 1.70 1.68 1.64 1.63 1.59 1.59
Variance explained (%) 12.22 12.13 11.99 11.69 11.61 11.35 11.35
Cronbach’s alpha 0.81 0.79 0.74 0.74 0.85 0.72 0.70
Bold type indicates primary factor loading for each item (40.50).
aFactor=loaded factors. Factor 1=performing dialysis; factor 2=providing transportation; factor 3=personal hygiene; factor 4=diet; factor 5=comfortable measure, factor
6=symptom relief; factor 7=teaching self-care. Factor loadingo0.30 not shown.
bh2=extraction communalities (row sum of squared loadings).
cEigenvalues=prerotation sum of squared loadings.
Cronbach’s a=reported for primary loadings.
Table 3 | Correlations between Think- and Task-LC-GAD and established research measures; and among established research
measures
Think-
LC-GAD
Task-
LC-GAD
Established research measures
Constructs Measures
No. of
Items 1 2 3 4 5 6 7 8 9 10
Cognitive work of
caregiving
Think-LC-GAD 27 1
Tasks of caregiving Task-LC-GAD 14 0.78(**) 1
Subjective burden ZBI 22 0.32(**)a 0.32(**)a 1
Dependent care
agency
RDCAS 23 0.42(**)a 0.36(**)a 0.264(**) 1
Personality trait Neuroticism 12 0.01b 0.03b 0.414(**) 0.378(**) 1
Openness 12 0.10(*)a 0.07a 0.031 0.162(**) 0.083 1
Conscientiousness 12 0.33(**)a 0.22(**)a 0.098(*) 0.470(**) 0.410(**) 0.156(**) 1
Self-care agency ASA-A 24 0.11(*)a 0.06a 0.397(**) 0.526(**) 0.525(**) 0.236(**) 0.457(**) 1
SCI 10 0.13(**)a 0.05a 0.258(**) 0.393(**) 0.377(**) 0.136(**) 0.343(**) 0.528(**) 1
Social desirability
response bias
M-CSD 33 0.06b 0.08b 0.264(**) 0.143(**) 0.471(**) 0.023 0.328(**) 0.287(**) 0.131(**) 1
Well-being SWL-Q 1 0.09c 0.06c 0.482(**) 0.232(**) 0.525(**) 0.075 0.211(**) 0.476(**) 0.408(**) 0.237(**)
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
aHypothesis=Positive relationship.
bHypothesis=No relationship.
cHypothesis=Uncertain.
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MATERIALS AND METHODS
The Think- and Task-LC-GADs are a culmination of three,
consecutive research studies. The first was a qualitative study of
37 care-givers deliberately selected to obtain maximum variability
on gender and work status. Ultimately, we wanted to develop a
research measure that would be free of gender bias and equally
relevant to both working and nonworking/retired care-givers.
Caregivers were identified by individuals on dialysis as the family
member or friend who helped them the most with their dialysis and
health care at home. A grounded theory method was used that
generated constructs from the care-giving experiences described by
participants. Analysis commenced with coding of the first interviews
and early themes/impressions directed subsequent interviews in an
iterative fashion. The interview data yielded five interdependent
cognitive dimensions of care-giving: appraising, advocating, jug-
gling, routinizing, and coaching. Caregivers also described specific
tasks that included management of the renal diet, transportation,
symptom management, and personal care.1
In the second study,18 the care-giving dimensions and tasks were
used to develop the first iteration of the LC-GAD—an 86-item,
norm-referenced measure designed to capture the full range of care-
giving activities. To enable measurement of care-giving activities
separate from the subjective impact and burden, the LC-GAD was
designed to be insensitive to burden, social desirability response,
and personality trait neuroticism. The 86-item version was
examined using the computation of an Index of Content Validity.19
The Index of Content Validity quantified the degree to which
individual items adequately represented the dimensions and tasks
identified in the grounded theory study. To determine content
validity using the Index of Content Validity, the 86 items were
randomly sorted and independently examined by ten masters and
PhD-prepared, advanced practice, nephrology nurses who per-
formed the following three tasks: linked each item to its respective
dimension/task; assessed the relevancy of each item to the
dimension using a four-point scale; and provided an overall
judgment regarding the degree to which he/she believed the
individual items adequately represented the content of the domain
of care-giving for adults on dialysis. Individual items with a score
below 3.0 out of 4 were deleted. Likewise, when two items were
deemed ‘very similar’, the item with the lower score was deleted. In
this fashion, the final, 50-item, LC-GAD was developed.18
The 50-item LC-GAD was tested in the third and current study
using a quantitative, cross-sectional survey carried out with a new
convenience sample of 447 Canadian care-givers representing a 37%
response rate. The survey booklet included the original 50-item
LC-GAD, demographic items, and six established research measures
to permit an hypothesis testing approach garnering support for
convergent and discriminant validity.19 Approval to conduct this
research was obtained from the human ethics committees of the
University of Saskatchewan, University of Western Ontario, and
McMaster and Ryerson Universities.
Participants were recruited through the dialysis centers of three
Ontario and two Saskatchewan health agencies using a two-step,
anonymous process. In the first step, contact persons in each dialysis
center identified adults on dialysis with care-givers meeting the
following study inclusion criteria: (1) identified by the patient
as their main care-giver at home; and (2) able to read English at a
grade five level. Contact persons approached the identified adults
on dialysis with a letter of explanation and the package of
survey materials enclosed in an envelope marked, ‘Please give this
package to the family member or friend who helps you the most
with your dialysis and health care at home.’ The contact persons
made it clear that individual patients could elect NOT to pass
the package on to their care-giver. In the second step, care-givers
who received packages from their dialysis recipients opened the
package containing the letter of consent, survey booklet, and a
self-addressed, stamped return envelope. Caregivers indicated
their informed consent by returning completed surveys. Use of
this two-step recruitment process likely decreased participation, as
both patients and their care-givers had an opportunity to decide
against participation. The data collection was entirely anonymous;
we had no access to identifying information of either dialysis
recipients or care-givers. Survey packages and information letters
were distributed twice to all dialysis recipients using a 3-week
follow-up, to ensure that care-givers had a maximum opportunity
to participate.
To match responses for the examination of test–retest reliability
of the LC-GAD, Saskatchewan care-givers were asked to affix a code
number on their first survey booklet comprised of the first four
letters of their mother’s first name and the last two digits of their
home telephone number. Saskatchewan care-givers were requested
to complete only the LC-GAD on the second survey booklet, and
again they were directed to affix their personal code number on the
booklet. Thus, test–retest reliability was tested using paired
responses from a subgroup of 95 Saskatchewan participants.
The survey booklet included six established research measures to
permit hypothesis testing and tests of convergent and discriminant
validity between the LC-GAD and the established measures with
known psychometrics. Each of the six established research measures
will now be briefly discussed.
Table 4 | Descriptive statistics for the Think- and Task-LC-GADs and all the nonstandardized, established, research measures
Nonstandardized measures Valid no. Missing no. Mean SD Skewness Range Min. Max.
ZBI 448 0 48.86 15.16 0.62 77 22 99
RDCAS 448 0 84.42 9.06 0.08 54 56 110
Neuroticism 448 0 32.66 7.89 0.39 43 14 57
Openness 448 0 36.99 5.35 0.47 34 22 56
Conscientiousness 448 0 46.43 5.56 0.22 35 25 60
ASA-A 448 0 87.69 9.46 0.02 61 56 117
SCI 448 0 41.79 7.26 0.20 47 13 60
M-CSD 448 0 55.26 5.44 0.37 31 35 66
Think-LC-GAD 448 0 104.39 18.89 0.46 96 39 135
Task-LC-GAD 448 0 42.70 9.95 0.02 55 14 69
Note: Skewness results for all items listed in the table are within the range of ±SD; therefore, each measure is normally distributed.
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The ZBI20 measures a subjective, emotional response to care-
giving. Reliability of the ZBI has been well supported.21,22
Cronbach’s alpha in this study was 0.96. We anticipated a positive
relationship between the LC-GAD and the ZBI, based on previous
research.9
The Revised Dependent-Care Agency Scale15 is purported to
measure adults’ general care-giving abilities—abilities directed
toward any socially dependent adult requiring care. Validity and
reliability have been supported.15 We anticipated a positive
relationship between the RDCAS and the LC-GAD derived from
the Self-Core Deficit Theory.14 Cronbach’s alpha for the RDCAS was
0.86 in this study.
The neuroticism, openness, and conscientiousness subscales of
the NEO-Five Factor Inventory23 were used to measure the three
personality traits. Each of the subscales of the NEO-Five Factor
Inventory consists of 12 items; they have been widely used and
reliability and validity have been well supported.12,13,23 Based upon
our previous research,12,13 we hypothesized that conscientiousness
and openness would be positively correlated with the LC-GAD,
whereas we anticipated no relationship between neuroticism and the
LC-GAD, as the LC-GAD had been deliberately designed to be
insensitive to emotion and mood. In contrast, we anticipated a
moderate positive relationship between the perceived burden of
care-giving, as measured by the ZBI, and neuroticism. In this study,
Cronbach’s alphas were 0.87, 0.70, and 0.84 for neuroticism,
openness, and conscientiousness, respectively.
The Appraisal of Self-Care Agency Scale24 measured self-care
abilities of participants. The Appraisal of Self-Care Agency Scale
consists of 24 items arranged on a five-point semantic differential
scale. Validity and reliability are well supported.12,13,25 Based on the
Self-Core Deficit Theory,14 we hypothesized a positive relationship
between care-givers’ self-care abilities and their responses on the
LC-GAD. In this study, Cronbach’s alpha was 0.84.
The SCI26 was used to measure care-givers’ self-care. The SCI is a
10-item, seven-point Likert scale with published support for
reliability and validity.12,13,27 Based on our previous research12,13
and the Self-Core Deficit Theory,14 we hypothesized a positive
relationship between care-givers’ self-care and their responses on the
LC-GAD. In this study, Cronbach’s alpha was 0.89 for the SCI.
Data and statistical analyses
Reliability of the LC-GAD was examined using ‘test–retest’ and
‘internal consistency’ procedures with both the original 50-item
measure and the final 41-item LC-GAD. Test–retest is appropriate
for determining the quality of measures designed to assess
phenomena known to be relatively stable over time.19 This test is
appropriate for care-giving in the case of chronic illness like CKD.19
A 3-week interval was used between administration times, and the
test–retest was conducted with the subsample of 95 Saskatchewan
participants. Cronbach’s alpha was used to examine internal
consistency of the new measure. Length of the new measure,
variability of participants’ responses, and distribution of partici-
pants’ scores were considered.19
Validity of the 50-item LC-GAD was evaluated by examining
interitem correlations and item-total correlations. Examination
of the former suggested that a few items measured essentially
the same thing. Examination of the item-total correlations iden-
tified a small number of items that possessed a relatively
low correlation with the total scale score. These items were
noted and cross-indexed with results of the subsequent factor
analyses.
Factor analysis (FA) was used to assess the various dimensions of
the LC-GAD. Exploratory FA was used to examine the original 50-
item LC-GAD with a minimum factor loading of 0.40 for item
retention. Oblique and orthogonal rotations were employed and
results compared/contrasted. Residual correlation matrices were
examined as an indication of the fit between the observed and
reproduced matrices.28 Eleven factors emerged but did not ideally
represent the dimensions and tasks that had been generated in the
previous two studies.1,18 A ‘breakthrough’ in our thinking came
when we revisited the results of the second study,18 where the index
of content validity was used to generate the 50-item LC-GAD. The
CVI had produced items purported to measure five dimensions
related to the more abstract, cognitive work of care-giving and
several items that related to the more observable and concrete tasks
of care-giving. We hypothesized that the more abstract, cognitive
items likely applied at some level to most participants (for example,
problem-solving), whereas the more concrete tasks would have been
more variable, reflecting the individual requirements for care of
recipients of care (for example, performing dialysis would be
applicable to care-givers providing care for individuals on home
dialysis modalities, less so for individuals on in-center dialysis). It
occurred to us that splitting the measure into two parts—one that
would capture the abstract, cognitive work of care-giving and one
that would measure the more concrete, observable tasks of care-
giving—might lead to a more readily interpreted and useful
outcome. Accordingly, we split the 50-item LC-GAD into two
parts—those 34 items that had been deemed by the CVI to relate to
the cognitive work of care-giving, and the remaining 16 items that
measured tasks. Various iterations of factor analyses were carried out
on the two parts individually.
For the Think-LC-GAD, factor analyses identified seven
individual items that were not contributing to the measure. They
demonstrated the following characteristics: (1) when compared with
the dimensions identified in our earlier qualitative research and the
results of the CVI, a subjective appraisal of each of these items
suggested that they were less central to the underlying construct
being measured; (2) these items failed to load clearly on a single
factor; and (3) the total explained variance and Cronbach’s alpha of
the factor was not decreased by deletion of the individual items.
Thus, 7 items were deleted, leaving the final 27 items that comprise
the Think-LC-GAD. For the final iteration of FA (Table 1), we used a
Varimax orthogonal rotation as we were somewhat uncertain of the
number of factors that would emerge, and we believed that factors
would be interrelated, given the abstract nature of the central
construct—the cognitive work of care-giving. Varimax minimizes
the number of variables that have high loadings on each factor and
simplifies the interpretation of the factors. It does not minimize the
number of factors that may emerge.29 These analyses ultimately
produced the more parsimonious, final 27-item measure that
readily reflected the results of our earlier studies, and that was
statistically satisfactory (Table 1). The Kaiser–Meyer–Olkin Measure
of Sampling Adequacy (0.94) and Bartlett’s Test of Sphericity
(w2¼ 7802; P¼ 0.000) supported the appropriateness of the FA
procedure with the Think LC-GAD. The scree plot slope supported
the contribution of all five factors.
For FA of the Task-LC-GAD, we were confident of the factor
structure, as the items were relatively concrete and identifiable
according to the tasks they represented (for example, providing
transportation, performing dialysis, personal hygiene, and so forth).
Therefore, we used an Equamax rotation, which is a combination of
the Varimax method, which simplifies the individual factors, and the
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Quartimax method, which simplifies number of factors representing
the underlying construct. The number of items that load highly on a
factor and the number of factors needed to explain the underlying
construct are minimized—hence, factor loading scores are higher.29
FA of the 16-item Task-LC-GAD led to deletion of a pair of items
that represented the eighth factor in an eight-factor solution; the
eighth factor possessed a low Cronbach’s alpha (less than 0.70) and,
when deleted, enhanced the explained variance of the remaining
seven-factor scale. The Kaiser–Meyer–Olkin Measure of Sampling
Adequacy (0.79) and Bartlett’s Test of Sphericity (w2¼ 2417;
P¼ 0.000) supported the appropriateness of the FA procedure with
the Task LC-GAD. The scree plot slope supported the contributions
of all seven factors.
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